A cross-national comparison was conducted between U.K. and U.S. higher education students on the Test Anxiety Measure for College Students (TAM-C). The TAM-C was administer to 1,776 U.K. and U.S. higher education students online. The results of tests of measurement invariance found the TAM-C invariant across country and gender. In addition, results of a MANOVA and follow-up ANOVAs indicated U.K. higher education students were more test anxious than U.S. higher education students and females were more test anxious than males. Implications of the findings for mental health professionals who work with higher education students in the United Kingdom and the United States are discussed.
of test anxiety than U.S. elementary students (Sarnoff, Lighthall, Waite, Davidson, & Sarason, 1958) . Therefore, a study that examined differences in the intensity and symptom presentation of test anxiety in higher education students in the United Kingdom and the United States would be helpful in addressing this gap in the literature.
Education is considered a cultural factor (Zeidner, 1998) and differences have been found in the educational systems in the United Kingdom and the United States (Institute of Educational Sciences, 2016; Luthra & Flashman, 2017; Triventi, 2014) and may account for differences in test anxiety students' experience in these two countries. The U.S. university system is reported to provide greater access to those individuals seeking a bachelor's degree than the U.K. university system. In addition, it takes three years to complete a bachelor's degree in the United Kingdom compared to four years in the United States. Moreover, when students apply to a university in the United Kingdom, they also apply for a major at the time they submit their application, whereas students do not typically apply for a major when they apply for admissions to a university in the United States. Also, the cost to attend a higher education institution in the United States is higher than in the United Kingdom (Luthra & Flashman, 2017) . Furthermore, accountability to external factors is reported to be higher among U.S. universities than U.K. universities (Triventi, 2014) . As a result, U.S. students, faculty, and administrators are more likely to experience pressure to produce positive educational outcomes, including positive student test results than U.K. students, faculty, and administrators and this difference in accountability may help explain any difference, if any difference exists, in the intensity and symptom expression of test anxiety experienced between students from the United Kingdom and the United States.
Past research has found that females report more test anxiety than males on instruments used to assess the test anxiety construct in many different countries around the world (Zeidner & Matthews, 2005) . Moreover, these differences appear as early as elementary school (Lowe, Grumbein, & Raad, 2011; Zeidner, 1998) and continue to be reported through the undergraduate and graduate school years (Chapell et al., 2005; Hembree, 1988; Hojat et al., 1999; Lowe, 2018a Lowe, , 2019a . Different explanations have been proffered for the differences in anxiety, including the way individuals are socialized (Schaefer, Watkins, & Burnham, 2003; Sutton & Farrall, 2005 ) and neurobiological differences (Lewinsohn, Gotlib, Lewinsohn, Seeley, & Allen, 1998) . In contrast, the relationship between facilitating anxiety and gender is less clear, with some studies reporting no differences in facilitating anxiety (Lowe, 2018a (Lowe, , 2019b and other studies finding less facilitating anxiety in females than in males (Hembree, 1988) .
Test Anxiety Measure for College Students
The TAM-C is a multidimensional instrument of test anxiety for use with higher education students. The TAM-C was developed in the United States (Lowe, 2018a) and it is based on the biopsychosocial model of test anxiety where intrapersonal characteristics interact with contexts, and threat appraisal of the test to produce the intensity and symptom presentation (i.e., physiological, behavioral, and cognitive symptoms) of test anxiety as well as facilitating anxiety (Lowe et al., 2008) . Lowe (2018a) scaled the measure with the responses of 360 U.S. postsecondary students and found a model consisting of one facilitating anxiety factor and five test anxiety factors to be the best model for the TAM-C. Along with the Facilitating Anxiety factor, the TAM-C has a Physiological Hyperarousal factor, Task Irrelevant Behaviors factor, Cognitive Interference factor, Worry factor, and Social Concerns factor. The six-factor model has also been reported in studies with Canadian and Australian undergraduate students (Lowe, 2018b (Lowe, , 2019b .
The purpose of the study was to examine country and gender differences between U.K. and U.S. higher education students on a new measure of test anxiety, the TAM-C. Prior to examining country and gender differences, tests of measurement invariance were conducted to determine whether the construct was equivalent across groups. Psychometric equivalence on the construct of interest is required prior to examining group differences (Putnick & Bornstein, 2016) . The author hypothesized the following:
Hypothesis 1: The construct of test anxiety would be found to be psychometrically equivalent across country (United Kingdom, United States) and gender (male, female) on the TAM-C.
Hypothesis 2: U.S. students would score higher than U.K. students on the TAM-C test anxiety scales.
Hypothesis 3: Females would score higher than males on the TAM-C test anxiety scales.
Hypothesis 4: Male-female differences would not be reported on the TAM-C facilitating anxiety scale.
Method

Participants
The higher education students for the present study consisted of 1,776 undergraduates from the United Kingdom (n = 531) and the United States (n = 1,245). The students ranged in age from 18 to 26 (M = 21.15, SD = 2.40). There were 808 (45.5%) males and 968 (54.5%) females. The ethnic distribution of the U.K. sample was Asian (8.9%), Black (2.6%), Mixed/Multiracial (5.1%), White (81.5%), and other (1.9%) and the ethnic composition of the U.S. sample was Asian (9.3%), African American/Black (13.8%), Caucasian/White (51.1%), Hispanic (17.1%), Multiracial (4.9%), Native American/Alaskan Native (1.0%), and other (2.9%). The U.K. and U.S. students were recruited through Qualtrics, a U.S. web-based survey company. The students were part of a Qualtrics panel.
Instrument
The 43 item TAM-C includes six scales, five of these scales assess test anxiety and one scale measures facilitating anxiety. The five test anxiety scales include Worry, Social Concerns, Cognitive Interference, Task Irrelevant Behaviors, and Physiological Hyperarousal. The Worry scale measures anxious thoughts about failing tests and consequences associated with failure. The Social Concerns and Cognitive Interference scales assess concerns the student has about the reactions of faculty, peers, and parents (i.e., significant others) to one's possible failure on tests and distracting and pejorative thoughts that keep a student from concentrating on tests, respectively. The Task Irrelevant Behaviors scale and the Physiological Hyperarousal scale measure avoidance behaviors in relation to evaluative situations and autonomic reactions associated with evaluative situations, respectively. The Facilitating Anxiety scale assesses the slight anxiousness experienced in testing situations resulting in improved test performance. All scales consists of 7 items, with the exception of the Task Irrelevant Behaviors scale and Worry scale, which includes 6 and 8 items, respectively. The TAM-C has a 4-point scale, with anchors ranging from 1 (never) to 4 (almost always; Lowe, 2018a) . Internal consistency reliability estimates of .75 to .92 were reported for the TAM-C scores in a U.S. higher education sample of 360 students. Factorial, convergent, and discriminant validity evidence providing support for the TAM-C scores has been found (Lowe, 2018a) .
Procedures
The present study was part of a larger study examining test anxiety in different countries on the TAM-C. U.K. and U.S. students completed demographic information requested and measures online using the Qualtrics electronic platform. Consent was obtained from the U.K. and U.S. students. For the U.K. students and U.S. students, they clicked the yes button or the forward button, respectively after they read the information statement and agreed to participate in the study. Student consent was followed by a request to complete demographic information and the measures. The author obtained institutional review board approval for the current study and it followed the new European Union Data Protection Regulations.
Results
Analyses of the data were conducted with SPSS, Version 22 (IBM, 2013) and Mplus 7.11 (L.K. Muthé n & B. O. Muthé n, 1998 Muthé n, -2013 software. SPSS was used to compute the descriptive statistics, the multivariate analysis of variance (MANOVA) test, and the follow-up analysis of variance (ANOVA) tests, and Mplus was used to conduct the single-and multi-group confirmatory factor analyses (CFAs). DiStefano and Morgan (2014) have advocated for the utilization of the robust weighted least squares means-and-variance adjusted (WLSMV) estimator to analyze categorical data, which were used in the present study. Therefore, the WLSMV parameter estimator was selected and used in conducting the CFAs. Furthermore, latent reliabilities were computed using Raykov's (1997) formula to assess the internal consistency reliability of the TAM-C scale scores.
The six-factor model for the TAM-C was examined separately for eight different groups: U.K. students, U.S. students, females, males, U.K. females, U.K. males, U.S. females, and U.S. males. This process involved conducting single-group CFAs with the data for each of the eight different groups. A parsimony correction index, the root mean square error of approximation, RMSEA, and two incremental indices, the Tucker-Lewis index, TLI, and the comparative fit index, CFI, were selected and used to evaluate the fit of the six-factor model for each of the eight different groups. Good model fit was indicated with the RMSEA value < .06, the TLI value > .95, and the CFI value > .95 (Hu & Bentler, 1999; Schermelleh-Engel, Moosbrugger, & Miller, 2003) . For an adequate model fit, the following guidelines were used: a RMSEA value < .08, a TLI value > .90, and a CFI value also > .90 (Hu & Bentler, 1999) .
The results of the CFAs indicated a large modification index value between Items 18 and 26, suggesting a correlated error between the two items. These two items were similar in meaning and they were found on the Social Concerns scale. Because these items were similar in meaning and they were on the same scale, a correlated error was added to the model (see Thompson, 2000) . After respecification, single-group CFAs were performed again using this model. The modified and unmodified six-factor models for each of the eight different groups on the TAM-C are presented in Table 1 . The findings indicated that the modified six-factor model for the U.K. students, U.S. students, males, U.K. males, U.K. females, and U.S. males provided an adequate model fit. For females and U.S. females, the modified six-factor model provided a good model fit. Multi-group CFAs followed. Note. WLSMVχ 2 = robust mean-and-variance adjusted chi square; df = degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis Index; RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval; p < .0001
Multi-group CFAs were performed to determine whether the test anxiety construct, as measured by the TAM-C, is psychometrically equivalent across groups. Psychometric equivalence is needed prior to examining group differences (Putnick & Bornstein, 2016) . This process is known as invariance testing and it involves a series of tests where a more restrictive model is compared to a less restrictive model to determine whether invariance is tenable across groups. As the process continues, the models become more restrictive. The first test conducted is configural invariance where it is determined whether the baseline model has the same form or shape (i.e., the same factor structure) for both groups. Factor coefficients and thresholds are not constrained during this test. In the second test conducted, factor coefficients are constrained to be equal across groups. This test assesses for weak invariance across groups. The final test was strong invariance where the thresholds and factor coefficients are constrained to be equal across groups. Criteria used to determine whether invariance was tenable across groups for each of these three different tests performed were a change in the RMSEA, ΔRMSEA, > .015 and a change in the CFI, ΔCFI, of < -.01 (Chen, 2007) . Four different multi-group CFAs were performed to examine country and gender differences on the TAM-C. The four multi-group comparisons included U.K. and U.S. students, males and females, U.K. males and females, and U.S. males and females. The results supported strong invariance across country (United Kingdom and United States) and across gender (males and females; U.K. males and females; and U.S. males and females; see Table 2 ). Note. WLSMVχ2 = robust mean-and-variance adjusted chi-square; df = degrees of freedom; ΔWLSMVχ2 = change in the robust mean-and-variance adjusted chi-square; Δdf = change in degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis Index; ΔCFI = change in the comparative fit index; RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval; ΔRMSEA = change in the root mean square error of approximation; *p <.05; **p < .01, ****p < .0001
Latent reliabilities were computed for the eight different groups on the six TAM-C scales (see Table 3 ). Means and standard deviations were computed for U.K. students, U.S. students, males, and females on the TAM-C (see Table 4 ). A 2x2 MANOVA was then performed with follow-up ANOVAs to examine country and gender differences on the TAM-C. The independent variables were country (United Kingdom, United States) and gender (males, females) and the dependent variables were the six TAM-C scale scores. The results of the MANOVA indicated a country by gender interaction (Wilks'Λ = .99, F(6, 1767) = 2.47, p < .05, ɳ p 2 =.01), a country difference (Wilks'Λ = .94, F(6, 1767) = 19.00, p < .001, ɳ p 2 =.06), and a gender difference (Wilks'Λ = .94, F(6, 1767) = 17.93, p < .001, ɳ p 2 =.06). Follow-up ANOVAs did not find statistically significant country by gender interactions on the six TAM-C scales. In contrast, statistically significant country differences were found on all of the six TAM-C scales. U.K. students scored higher than U.S. students on the Task 
Discussion
Overall, the findings indicated that the test anxiety construct is psychometrically equivalent across U.K. and U.S. higher education students and males and females on the TAM-C. These findings are similar to the results reported from other cross-national comparisons between U.S. and Australia undergraduate students (Lowe, 2019b) and U.S. and Canadian undergraduate students on the TAM-C (Lowe, 2019a) . Moreover, these findings support the use of the TAM-C measure with U.K. students and the same test score interpretation for male and female undergraduate students from the United Kingdom and the United States on the TAM-C. In addition, the majority of the latent reliabilities estimates for the TAM-C scores were adequate, with the exception of the latent reliability found for the U.K. males on the Task Irrelevant Behaviors scale. Based on this lower latent reliability, scores on the Task Irrelevant Behaviors scale should be interpreted with caution for U.K. male students.
Country differences were found on the TAM-C. U.K. students reported statistically significant higher levels of worry, social concerns, cognitive interference, physiological hyperarousal, and task irrelevant behaviors than U.S. students. However, only the differences in the worry, physiological hyperarousal, and task irrelevant behaviors between U.K. students and U.S. students were clinically meaningful. It is possible that these clinically meaningful country differences reported in test anxiety in the current study may be related to the examinations U.K. undergraduate students are required to take during their time at U.K. universities. Unlike the exams taken by U.S. undergraduate students, the exams taken by U.K. undergraduate students determine degree classification, such as first class, upper second class, lower second class, etc., when they graduate (Brown, 2011; Mellanby, Zimdars, & Cortina-Borja, 2013) . These exams are reported to be stressful (Chamorrow-Premuzic & Furnham, 2002) and have significant implications for students' future job prospects (Moneta, Spada, & Rost, 2007) . However, additional research is needed to explore this possibility in more detail. Furthermore, statistically significant country differences were found between U.K. and U.S. undergraduate students on the Facilitating Anxiety factor, with U.K. undergraduate students reporting statistically significant higher levels of facilitating anxiety than U.S. students. However, the difference reported in facilitating anxiety was not clinically meaningful, as the effect size was negligible.
Gender differences were found between male and female students on the TAM-C. Females reported statistically significant higher levels of cognitive interference, physiological hyperarousal, social concerns, and worry than males. However, only the difference in worry between males and females was clinically meaningful. von der Embse and colleagues (2018) meta-analysis found positive correlations of .24 to .27 between gender and test anxiety, indicating postsecondary female students reported more test anxiety than postsecondary male students, but these differences were reported based on the total score. Gender differences have been found to be less clear cut at the dimensional level (Lowe, 2018a (Lowe, , b, 2019b Zeidner & Nevo, 1992) . In contrast, no difference was found in facilitating anxiety between males and females. This finding is in agreement with Lowe's (2018a Lowe's ( , 2019b ) studies with U.S. and Australian undergraduate students.
U.K. higher education students and females were found to be at a greater risk for test anxiety than U.S. higher education students and males in the present study. The TAM-C developed in the United States and designed specifically for the higher education student population may be an effective instrument in not only identifying test-anxious students in the United States but also in the United Kingdom, so that these students may receive the appropriate interventions needed to reduce their test anxiety. It is imperative that mental health professionals who work with the higher education student population identify test-anxious students early and then develop programs that are effective and readily available for these students to reduce their test anxiety. Ergene (2003) conducted a meta-analysis of different interventions to reduce test anxiety and he found that skill-focused (i.e., test-taking and study skills) approaches in combination with cognitive or behavioral approaches delivered in an individual or group format produced the largest effect sizes in comparison with other treatment approaches. Recently, Reiss and colleagues (2017) conducted a randomized control study with test-anxious university students and found that cognitive behavioral therapy with either relaxation or imagery rescripting and a self-help program delivered in a group format led to significant reductions in students' test anxiety. Studies have shown that there are effective treatment strategies available to reduce university students' test anxiety (Ergene, 2003; Reiss et al, 2017 ).
The present study has several limitations. There were more females than males who participated in the current study. Therefore, future studies should include a larger percentage of males and replicate the current study and hopefully, yield similar findings. In addition, future studies should examine the TAM-C factor structure in other countries. Along with the examination of the TAM-C factor structure in other countries, cross-national comparisons should be made after measurement invariance has been established in countries of interest. Another limitation associated with the present study was the use of self-report. Future studies should develop other forms of the TAM-C that are completed by informants other than the student, such as instructors, parents, spouses, or close friends to overcome the possibility of self-serving reporting biases. Although additional research is needed, the TAM-C has the potential to assist researchers and mental health professionals in their work with U.K. and U.S. higher education students in the area of test anxiety.
Conclusion
Research on cross-national comparisons is increasing (Martin, Yu, Papworth, Ginns, & Collie, 2015) , and with an increase, constructs, such as test anxiety, need to be assessed to determine psychometric equivalency prior to examining differences across nations (Putnick & Bornstein, 2016 ). In the current study, test anxiety as measured by the TAM-C was found to be psychometrically equivalent across countries and genders, and country and gender differences were noted, with U.K. undergraduate students and females reporting higher levels of test anxiety than U.S. undergraduate students and males. These findings are the first published cross-national comparison to the author's knowledge between U.K. and U.S. higher education students on a new test anxiety measure. Moreover, for researchers and mental health professionals who work with U.K. and U.S. undergraduate students in higher education institutions, these findings have important implications. More specifically, the TAM-C has the potential to assist researchers and mental health professionals in their work with U.K. and U.S. higher education students to study and identify those students who are test anxious, so appropriate interventions can be selected and implemented to reduce their test anxiety.
